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Abstract

Kidney transplantation is the best therapy available for most patients with ESRD. Antibody
Mediated Rejection (AMR) in kidney transplantation is a severe complication that frequently
occurs after transplantation. We retrospectively analysedhistopathological reports of all patients
(23 biopsies in 20 patients) who underwent kidney allograft biopsies for clinical indication, with
the goal of understanding the pathology of graft dysfunction. In the early period of 0-6 weeks,
7(77.8%) cases had AMR and 2(22.2%) cases had acute tubular necrosis. In the period of 6
weeks- 6 months, 2(18.2%) cases had AMR, 7(63.6%) cases had mixed T+B cell mediated
rejection and 2(18.2%) had features of BK virus nephropathy. In the 6-12 month period, only
1(100%) case had mixed T+B cell mediated rejection. After >12 months, 1(50%) had AMR and
another one(50%) had mixed T+B cell mediated rejection. Out of all cases, 10(43.5%) had
features of AMR, 9(39.1%) had mixed T+B cell mediated rejection, 2(8.7%) had BK virus
nephropathy and another 2(8.7%) had features of ATN. In our study, we found the major cause
of graft dysfunction isantibody-mediated rejection. Improvements in long-term renal
allograftsurvival will require new and varied approaches specificfor each pathogenic process.
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Introduction

Kidney transplantation is the best therapy available formost patients with end- stage kidney
disease. Recent improvements in renal allograft survival relate primarily to a reduction in the
incidence and consequences of T-cell mediated rejection. However, despite improvements in the
outcomes of renaltransplantation, the kidney allograft loss rate remains substantially high and
isassociated with increased mortality[1,2].
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At present, insufficient control of the humoral arm of a recipient’simmune system by the current
immunosuppressive regimens [3] is thefactor primarily responsible for allograft dysfunction and
loss [4-6].Calcineurin inhibitor toxicity contributes to injury and scarringin transplants (7) and
native kidneys (8), but its actualcontribution to late kidney graft failure is unknown.
Recurrentdiseases such as glomerulonephritis account for aminority of graft losses (9,10).

The recent demonstration that circulating donor-specificantibodies (DSA) against HLA antigens
increase the riskof late graft loss (11) argues for a major role of antibodymediated rejection
(AMR). AMR was originally recognizedby the presence of DSA and microcirculation injury(12),
including electron microscopic changes (13), but iscurrently defined by deposition of
complement factor C4din peritubular capillaries (14-18). However, C4d may not besensitive:
many cases of transplant glomerulopathywithanti-HLA are C4d negative (19-21). Therefore, the
recentupdate of the Banff classification introduced the diagnosticcategory ‘suspicious for
ABMR’ if C4d (in the presence ofantibody) or alloantibody (in the presence of C4d) cannotbe
demonstrated but morphologic evidence of antibodymediatedtissue injury is present (22). So our
aim here is to analyze biopsies of kidney allografts for identifying causes of allograft
dysfunction.

Materials and methods
Study population

All patients who underwent graft biopsies for graft dysfunction betweenjuly, 2012 and
july , 2015 were included. Specimens were obtained under ultrasound guidance byBards kidney
biopsy gun. All patients were recruited from the renal transplant unit, SCB Medical college.

The histologicaldiagnosticcriteria used were those proposed by the Banff group
(23,24,25). Polyoma virus-associated nephropathy (PVAN) was diagnosed by the presence of
BK virus in tubular epithelial cells by in situ hybridization. Glomerular diseases were diagnosed
by light microscopy, immunofluorescence study. C4d staining was performed on frozen sections
by indirect immunofluorescent staining using a monoclonal anti-C4d antibody.

All data were collected and pathology underlying graft dysfunction were analysed.

RESULTS

Patient demographics

We retrospectively studied all patients who underwentkidneyallograft biopsies for clinical
indication (n=23biopsies in 20patients{18 male and 2 female}) during the study period, with
noselection. Patients were biopsied from 5 days to2 years post-transplant.

Table 1 : Demographics data

Recipient Characteristics Value
Recipient age (years, mean = SD) 48.7 £ 17
Recipient sex (% males) 90 %

First transplant 100 %
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Table 2: Donor details

Donor Characteristics Value
Donor type (% living donor) 100 %
Donor sex (% males) 34.7%
Donor age (years, mean + SD) 42 + 14

Mean recipient age was 48.7 years, with 90% were males. All biopsieswere from first
transplant cases. All(100%) grafts were from living donors. Male donors constitute 34.7% and
females constitute 65.3%. Average age of donors was 42 years.

Table 3 : Histological Findings

DURATION

Histological diagnosis | 0-6 weeks 6weeks- 6-12months >12 Total
6months months

Antibody mediated | 7(77.8%) 2(18.2%) 0 1(50%) 10(43.5%)
rejection
Mixed rejection 0 7(63.6%) 1(100%) 1(50%) 9(39.1%)
T cell mediated | O 0 0 0
rejection
BK virus nephropathy |0 2(18.2%) 0 0 2(8.7%)
ATN 2(22.2%) 0 0 0 2(8.7%)
Total 9(100%) 11(100%) 1(100%) 2(100%) 23

CNI toxicity was associated in 9 cases.

In the early period of 0-6 weeks, 7(77.8%) cases had AMR and 2(22.2%) cases had acute
tubular necrosis. In the period of 6 weeks- 6 months, 2(18.2%) cases had AMR, 7(63.6%) cases
had mixed T+B cell mediated rejection and 2(18.2%) had features of BK virus nephropathy. In
the 6-12 month period, only 1(100%) case had mixed T+B cell mediated rejection. After >12

months, 1(50%) had AMR and another one(50%) had mixed T+B cell mediated rejection.

Out of all cases, 10(43.5%) had features of AMR, 9(39.1%) had mixed T+B cell
mediated rejection, 2(8.7%) had BK virus nephropathy and another 2(8.7%) had features of

ATN.

CNI toxicity was associated in 9 cases, out of which 5 cases were associated with AMR,
3 cases were associated with mixed T+B cell mediated rejection and 1 associated with ATN.
Mean blood tacrolimus level in these cases was 12.7 ng/ml.
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Figure 1: Causes of allograft dysfunction(%age)

DISCUSSION

We analyzed all biopsy findings with the goal of understanding the pathology of graft
dysfunction. The majority of kidney failures were attributedto AMR, and mixed rejection. There
was evidenceof AMR in 10 out of 23 grafts which developed dysfunction and 9 out of 23 grafts
showed evidence of mixed B+T cell rejection.

A prospective study by Sellarés J et al(5) indicates that many actual dusfunctions after
indication biopsies manifest phenotypic features of antibody-mediated or mixed rejection.

The time of presenting with indications for biopsy and theoriginal renal disease of the
recipient are crucial in understandingthe differential diagnoses and the risks of progression. In
our study, AMR is the dominant cause in the early 0-6 weeks period and ATN also being found
commonly in the same period, mixed rejection in the 6 week- 6 month period with findings of
BK virus nephropathy also common in the same period.

In the 6-12 month period, only 1(100%) case had mixed T+B cell mediated rejection.
After >12 months, 1(50%) had AMR and another one(50%) had mixed T+B cell mediated
rejection.

Although calcineurin inhibitors are undoubtedly nephrotoxic and induce hyalinosis and
fibrosis (26), this seldom progresses to end-stage disease in well-managed kidney transplants
because effective options to limit progressive damage are available (27,28). However, it remains
possible that calcineurin inhibitors play a role as accelerators of progressive diseases such as
ABMR or GN, and this should be addressed in new studies. In our study, CNI toxicity was
associated in 9 cases, out of which 5 cases were associated with AMR, 3 cases were associated
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with mixed T+B cell mediated rejection and 1 associated with ATN.the mean tacrolimus level in
these cases was 12.7 ng/ml.

Conclusion

This cohort indicates that many graft dysfunctions manifest phenotypic features of antibody-
mediated or mixed rejection. AMR may occur early or evenlate after the transplantation. The
indication-biopsy-based studies are probably the best available for estimating the main drivers of
dysfunctions across the renal transplant population because they capture the full richness of the
phenotype data. We conclude that improvements in long-term renal allograft survival will
require new and varied approaches specific for each pathogenic process.
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